A synthetic route to a novel adenine-cyclen conjugate is described. Preliminary results showed that the adenine-cyclen conjugate can bind Zn 2+ rapidly in water and the Zn(II) complex can selectively recognize uracil and uridine. The recognition abilities have been demonstrated directly by UV spectrophotometric titration, NMR titration, and ESI-MS. The apparent 1:2 complex for uracil with the complex 5 was determined by spectrophotometric titration and ESI-MS at pH 8.2 with I = 0.1 (NaNO 3 ).
Introduction
The recognition and selective binding of nucleobases and nucleosides play fundamental roles in all of the three stages of genetic information transfer: replication, transcription, and protein synthesis. Hence, the design and selective recognition of nucleobases has been an area of considerable interest. glycosylase (UDG) is a base-excision repair enzyme that specifically recognizes and removes uracil from double-or single-stranded DNA. So, we need to design artificial receptors to uracil to mimic the biochemical processes. Recently, Kimura reported that cyclen-Zn(II) complexes appended with different side groups can selectively recognize different nucleobases. 9 In particular, the Zn(II)-macrocyclic polyamine complexes which appended aromatic sulfonamides [10] [11] [12] have been applied to the recognition of nucleobases, for example, thymine (dT) and uracil (U), which possess similarly weak acidic protons at the "imide"groups. 13 Kalesse reported that the tyrosine-cyclen conjugate could serve as a new tool for the selective cleavage of RNA, with a preference for unpaired uridine.
14 Nucleobases as supramolecular motifs have the most interesting and intriguing class of molecular architectures. 15 The A-T and C-G interaction has been utilized in a variety of interested supramolecular systems. [16] [17] [18] [19] [20] [21] Herein, we present a Zn(II) complex of a novel adeninecyclen conjugate which may possibly combine the properties of adenine and cyclen in the hope of increasing the specificity for recognition of uracil and uridine. To the best of our knowledge, this is the first example of an adenine-cyclen conjugate which has a flexible spacer to connect adenine and cyclen. The synthetic route is shown in Scheme 1. . Melting points were determined using a micro-melting point apparatus without any corrections. Cyclen was prepared by a previously reported method. 23 1,4,7-Tris-(tert-butyloxycarbonyl)-1,4,7,10-tetraazacyclododecane (3-Boc-cyclen) was prepared according to the literature. 24 All other chemicals and reagents were obtained commercially and used without further purification.
1-{1-[4,7,10-Tris-(tert-butyloxycarbonyl)]-1,4,7,10-tetraazacyclododecane}-3-bromopropane (2).
Under N 2 atmosphere, a solution of 1,3-dibromopropane (1 mL, 9.85 mmol) and Na 2 CO 3 (0.25 g, 2.17 mmol) in 50 mL of dry CH 3 -butyloxycarbonyl)]-1,4,7,10-tetraazacyclododecane}-3-(9-adenine)-propane (3) . NaH (40 mg, 1 mmol) was added to a suspension of adenine (2.2 mmol, 297.3 mg) and KI (60 mg, a catalytic amount) in dry, degassed N, N-dimethylformamide (15 mL), and stirred for 0.5h at room temperature. A solution of 2 (2 mmol, 1.04g) in dry DMF (10 mL) was added slowly to this mixture and the reaction then stirred under N 2 at 50 o C overnight. Water (30 mL) was added to the mixed solution, and then the mixture was extracted with ethyl acetate (3×15 mL). 1-[1-(1,4,7,10-Tetraazacyclododecane) ] -3-(9-adenine)propane tetrahydrobromide (4). To a solution of 3 (0.647 g, 1.0 mmol) in dry EtOH (5 mL) at 0 o C, 40% aqueous HBr (1 mL) was added slowly. After being stirred overnight at room temperature, the reaction mixture was concentrated in vacuo below 40 o C to give a solid. This was crystallized from EtOH/24% is the concentration of uracil, ∆A =A f -A b where A f , A b correspond to uracil-bound and uracilunbound form of the tested compound, respectively. The data fitted to the Bensi-Hildebrand Equation (1) , wherein the slope is equal to 1/K app ·a and the y-intercept equal to 1/a. K app was determined from the ratio of the slope to the y-intercept. 
1-{1-[4,7,10-Tris-(tert

ESI-MS.
Conclusions
In conclusion, we have synthesized the conjugate of Zn(II)-cyclen and adenine which could be a highly selective receptor for uracil and uridine in aqueous solution at pH=8.2 with I=0.1 (NaNO 3 ). Furthermore, the formation of the 1:2 complex with uracil indicates that this work can be extended to design receptors for the site-specific binding of nucleic acids.
